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Q3-1 
MODE OF DEGLACIATION OF SHETUCKET RIVER BASIN 
Robert F. Black, Department of Geology & Geophysics, University of 
Connecticut, Storrs, CT 06268 
Sherman M. Clebnik, Earth and Physical Sciences Department, 
Eastern Connecticut State College, Willimantic, CT 06226 
INTRODUCTION 
For several decades the concept of stagnation-zone retreat has 
dominated the thinking of many geologists mapping the glacial 
deposits of New England. In this concept the margin of the last 
continental ice sheet covering New England is considered to have 
retreated northward in small steps wherein the outer zone, 
generally 1 to 3 km wide, stagnated along the boundary of actively 
flowing ice. In contrast, basin-by-basin stagnation was proposed 
recently as a mode of deglaciation in the highlands of 
Connecticut. In this concept ice in entire drainage basins up to 
tens of kilometers across stagnated simultaneously when the 
continental ice thinned sufficiently to cut off resupply of ice to ) 
the heads of basins. The Shetucket River basin of northeastern 
Connecticut was used as the initial model. 
This field guide is an attempt to present both sides of the 
debate. The field trip leaders, listed above alphabetically for 
convenience, have split their responsibility for the Road Log. 
Black is primary leader for the first four stops and Clebnik the 
last four. Opposing concepts and evidence with interpretations 
will be presented at each stop. · It will be apparent to 
participants that only a fraction of the evidence can be 
presented. Hence, individual papers, following the Road Log, 
provide additional background for participants on the trip. These 
papers also permit opportunity for rebuttal of the newer 




Lunch is not included in the trip even though we have a lunch 
stop with. rest facilities. Please plan ahead for your own 
amenities. 
Assemble at STOP 1 at 8:00 a.m. From the west on I-86 exit 100 
on Route 44 east; from the northeast on I-86 exit 102 on Route 320 
south. We will go in caravan slowly between stops in order for 
you to see a variety of morphologic features en route. The more 
important features will be cited in the road log. If you leave 
the caravan en route, please pull over and wave on the rest of the 





0.0 STOP 1 
Becker Construction Corp. sand and gravel pit , north side 
of Route 44 and 0.5 mile (0.8 km) west of Route 320, about 
5 miles (8 km) north of the University of Connecticut, 
Storrs. This pit provides the best exposures of high-level 
morphologic sequences, as mapped, in the upper part of the 
Shetucket River basin (Pease, 1975) (see Figure 1). 
The map legend (Pease, 1975) states: "Cenat Brook area --
Three thick sequences mapped in the southeast corner of the 
quadrangle along the east side of Cenat Brook valley. The 
two highest sequences Qgc1 and Qgc2, consist of coarse 
boulder and cobble gravel near the ice-contact head of 
outwash and grade southward through intermixed sand and 
gravel to well-stratified kame terraces of sand and minor 
pebble gravel near quadrangle border. Deposits are well 
exposed in large active gravel pits north and south of State 
Highway 44. The-- lower sequence Qgc3 is of intermixed sand 
and gravel." These deposits are considered the oldest in 
the quadrangle (Pease, 1975). 
Excerpts from the narrative of Pease (1975) follow with 
annotations. "Deglaciation began with gradual thinning of 
the ice sheet and northward migration of the marginal zone 
of stagnant ice. During this ice wastage, glaciofluvial 
deposits were laid down by melt-water streams flowing from 
the receding ice sheet. As the ice retreated, the head of 
each younger sequence of stratified drift generally was laid 
down successively farther north, and, concurrently as the 
ice downwasted in each major valley, successively younger 
deposits were graded to successively lower outlets." 
"The distribution of glaciofluvial deposits on the map is 
in general agreement with the distribution shown by White 
[ 194 7] in the areas where he mapped, but his concept of 
terrace levels is not used in this report. Instead, the 
stratified drift is divided into units of contemporaneously 
formed deposits graded to a common base level within a 
single drainage area. Such a unit was first described by 
Jahns (1941, 1953) as a morphologic sequence forming a 
chronologic unit ranging from coarse strongly collapsed ice-
contact deposits at the upper end of deposition to finer 
less collapsed outwash deposits downstream from a marginal 
zone of stagnant ice. None of the sequences in this 
quadrangle represents an ideally complete morphologic 
sequence; most are only fragmentary remnants of the upper 
parts of an ideal sequence." Black does not agree that 
"only fragmentary remnants" remain. During operations in 
the pit these past years, continuous sheets of flood gravel 
and sand were revealed whose age relations I interpret are 
reversed from those of Pease (Black, 1977, p. 1333; Black, 
1979, p. 120). "The sequences are composed of sand and 

















Figure 1.-Stop 1. Southeast corner of Stafford Springs Quadrangle 
(SSQ) and northeast corner of South Coventry Quadrangle (SCQ), 
showing the distribution of the Conat Brook sequences 
(Qgcl-3)(Pease, 1975) and extension southward into ice-contact 
deposits (Frankel, ms.). Part of the Willimantic River 
sequences (Qgwl-3) are also shown. Barbs are esker or crevasse 




stagnant ice; they generally are successively younger to the 
north. Most of these deposits are well stratified but show 
a wide range of textures and degree of sorting. The 
topography commonly is hummocky with closed depressions and 
irregular ridges caused by melting of buried or supporting 
ice. Collapse structures, such as tilted, contorted, and 
faulted beds are common." 
Whifford Hill, 974 ft (297 m) elevation, and 1.2 miles 
( 1. 9 km) northeast of the pit, is the highest part of the 
landscape in the vicinity, and the Willimantic River to the 
west, at about 355 ft (108 m), is the lowest (Fig. 1). "The 
highest and oldest sequence, Qgc1 was deposited marginal to 
the stagnant ice when the head of outwash was just south of 
where Ruby Road IRoute 320] crosses Cenat Brook and when ice 
filled the valley of Cenat Brook to an altitude of about 750 
ft (229 m). · Map units Qgc2 and Qgc3 are kame-terrace 
deposits formed at successively lower altitudes and graded 
to successively lower base levels downstream." Black raises 
the question: How far did stagnant ice extend to the south 
on the upland as well as in the valleys while these deposits 
were laid down? It is his contention that ice extended to 
the south end of the Shetucket River basin. The only 
control of base level was ice and drift down valley tens of 
kilometres (Black, 1977 and 1979). 
"An arcuate ridge of coarse gravel and sand that stands 
10 to 20 ft ( 3 to 7 m) high heads in sequence Qgc 1 at an 
altitude of 720 ft [219 m] and descends in a westerly 
direction, convex to the south, across all three Cenat Brook 
sequences to terminate at an altitude of about 580 ft 
[177 m]. Evidently, a crevasse in the stagnant ice of Cenat 
Brook was present throughout deposition of all three 
sequences. Breaks in the continuity of this ridge at 
contacts between sequences suggest partial erosion of the 
crevasse filling as each successively lower terrace was 
formed." Black postulates that this ridge may be in part an 
esker derived from water that came from the southwest side 
of Whifford Hill. 
"After deposition of unit Qgc1, melt water evidently 
carved a channel in the southern end of this sequence just 
west of the junction of State Highway 44 and Ruby Road 
[Route 320] and fed sand and gravel to sequence Qgc2. 
Similar melt-water channels mark the southern ends of 
sequences Qgc2 and Qgc3 just to the south in the South 
Coventry quadrangle." Where was the ice margin during each 
of these episodes? Note that the south end of Qgc2, south 
of Route 44, must have had an ice wall to support the 
lacustrine deposits. 
"Ice must have filled the valley of Cenat Brook and 
covered most of the remainder of the quadrangle during the 















retreat of the stagnant ice front then opened up outlets 
that controlled deposition of the high-level ice-contact 
deposits in the valleys of the Willimantic River and Roaring 
Brook." Black asserts that a "stagnant ice front" need not 
retreat in order to open lower outlets. Water merely flowed 
around and under the disintegrating ice more freely so 
"water tables" dropped. "The altitude of the east-dra~ning 
melt-water spillway north of Parizek Pond for sequence Qgw1 
is 530 ft ~62 m] and that at the divide between Conat and 
Frink Brooks 650 ft [198 m]; suggesting that Qgr1 is 
slightly older than Qgw1." ·However, Black ( 1979, p. 120) 
has water flow northward into Frink Brook and,. thence, to 
Roaring Brook as well as southward. "Stagnant ice blocks 
filled most of the Roaring Brook and Willimantic River 
valleys at this time, and sequences Qgr2 and Qgw2 represent 
brief recessional positions of the ice as melt water first 
started to flow down the two valleys. Ice still blocked 
Roaring Brook gorge at the time of deposition of sequence 
Qgr3, but thereafter, melt water from Roaring Brook must 
have supplied sediments to the kame terraces of sequence 
Qgw3 in the Willimantic River valley. The youngest 
glaciofluvial deposits in Roaring Brook, sequence Qgr4, were 
not deposited until ice had receded from Roaring Brook to 
expose . the bedrock threshold at about 700 ft [213 m] 
altitude south of the bend in Stoughton Brook near the east 
border of the quadrangle." 
As shown by orientation of drumlins and of striae (the 
closest about 2 miles, 3.2 km, north of Becker pit) and by 
the distribution of Triassic-Jurassic erratics, the regional 
movement of ice was south-southeast. This is across the 
general grain of the topography, particularly the axes of 
the major valleys. General relief is about ?00 m (656 ft). 
However, the divide at the head of Middle River, headwater 
of the Willimantic River and the Shetucket Fiver, is only 
about 612 ft (187 m). In that divide many collapsed 
features of stratified drift attest to outwash on ice 
through the gap from the lake in the sou th Monson area at 
that elevation. Lakes to the north in the Palmer area were 
about 670 ft (204 m). They also drained south to the 
Shetucket River basin. Black believes that stagnation was 
widespread in the uplands from the Palmer-Monson area of 
Massachusetts southward through the Shetucket River basin 
simultaneously. Deglaciation of the highlands preceded the 
lowlands in most areas. Much of the sand and gravel in the 
lower part of the basin is believed to have been transported 
southward on ice from the head of the basin. Openings in 
the ice increased with time, allowing ice-walled lakes to be 
established at all levels. 
En route to Stop 2. 
Construction Corp. 
Turn right, west, from Becker 




0. 5 Pit in sand and gravel on left is part of sequence Qgc3 
(Pease, 1975). Water flowed southward in Conat Brook. 
0.6 Enter South Coventry Quadrangle. Surficial geology by Larry 
Frankel (unpublished) follows concept of regional 
stagnation. 
1.0 T-intersection with Luchon Road. Turn left, eastward. 
Conat Brook on right bends south and southwest in a deep 
rock gorge. 
1.6 At sharp bend in Luchon Road, to the right, south, sand and 
gravel equivalent to Qgc2, crops out in the road bank and 
near house on right. On left, east, at about 665 ft (203 m) 
is head of drainage channel with ice wall on west which 
Black believes carried some water southward toward ice-
walled lakes on upland. 
2.2 Upland lake area, north-central part of Figure 2. Sediments 
depos'i ted around and over ice blocks up to about 600 ft 
(183 m) elevation. Drainage in part went southwestward 
toward South Willington. 
3. 1 Junction Pinney Hill Road (Daleville Road on Figure 2). 
Cisar Road continues ahead. Turn right, west. 
3. 3 Junction Cedar Swamp Road (Latham Road on Figure 2) and 
Ridge Road to north. Turn left, south on Cedar Swamp Road. 
3.9 STOP 2 
Walk 0.1 mile (0.2 km) east on lane to pit, property of 
Michael Nogas. See Figure 2. Delta sands in pitted plain 
up to about 600 ft (183 m) elevation, surrounding Cedar 
Swamp. Locally water came from north and northwest. South 
end of swamp is at 560 ft (171 m), but stratified deposits 
extend down Cedar Swamp Brook valley to about 430 ft 
(131 m). Drainage went to the Willimantic River. Ice must 
have been present in the center and southern parts of the 
swamp when the delta was deposited. Some water and sediment 
in the northern part were contributed, Black believes, from 
Qgc2 sequence at the Becker pit. Extensive stratified sand 
and gravel deposits also cover the surface westward to the 
Willimantic River (Black, 1977, Fig. 4; Black, 1979, p. 
118-119). 
Continue southward on Cedar Swamp Road (Topich Road on 
Figure 2). 
4.8 Junction Route 195. Turn left, east. 















Figure 2.-Stops 2 and 
Quadrangle, showing 
barbed line and till 
Q3-7 
3. Northeast part of South Coventry 
distribution of stratified drift inside 




Crevasse fill (or esker) crosses road. Property of Bob 
Gardiner Co., Inc. and occupied by Xenogen. Typical dead-
ice feature on upland, associated with ice mass in Cedar 
Swamp. See Figure 2. Outlet to south down Cedar Swamp 
Brook to the Willimantic River. The crevasse fill is 
separated from a kame complex to the northwest by a short 
gap now occupied by swamp (Frankel, unpublished ms.). Much 
of the feature was excavated in 1967 and studied by Frankel. 
In its southern part coarse sand, pebbly sand, and fine 
gravel were capped by coarse bouldery gravel. That capping 
was absent in the northern part, and sediment was finer-
grained generally than in the southern part. More fragments 
of Triassic-Jurassic elastics were seen in it than other 
deposits in the area. Limited exposures seen by Black 
suggested feeding from the sides in the lower part, making 
that part a crevasse fill and not an esker. 
Continue eastward. 
5.7 Junction Route 195 and Route 44A. Turn right, southwest. 
6.4 Cedar Swamp Brook, outlet for Cedar Swamp. 
6.5 Junction Bi~ch Road. Turn left, south. 
6.9 Junction Hunting Lodge Road. Continue ahead, southwest. 
7. 0 Hunting Lodge Road goes southeast. Continue ahead, 
southwest on Birch Road (Weaver Road on topographic map). 
7.6 Junction Bone Mill Road (Pumping Station Road on topographic 
map). Turn left, southeast. 
8.2 Junction Ravine Road (Hopkins Road on topographic map). 
Turn right, west. Cedar Swamp Brook on left. 
9.0 Junction Route 32. Turn left, southeast. 
9. 3 Cross Cedar Swamp Brook. Note extensive ket tled terrace 
deposits, continuing southward. Many knobs of sand and 
gravel in Eagleville Lake were derived from drainage down 
Cedar Swamp Brook under ice in the Willimantic River valley 
(Black, 1977, p. 1333). 
9 . 7 De Siato Sand and Gravel Corp. on right, west. 
10 . 1 Cross Eagleville Brook, former outlet for ice-walled lakes 
on the uplands at the University of Connecticut. See Black 
( 1977, Fig. 4) • 
10 . 2 Junction Route 275 in Eagleville. Continue southward on 
Route 32. 














Black (1977, Fig. 4). 
10 . 9 Junction Mansfield City Road (Dunhamtown Road on topographic 
map). Turn left, east. Till on bedrock upland. 
12.2 Enter Spring Hill Quadrangle. Surficial geology (Rahn, 
1971) follows concept of regional stagnation. See also 
Pease (1970). 
13. 3 Crossroads in Mansfield City. Turn . left, east, on Browns 
Road. 
14.4 Junction with Crane Hill Road. Continue ahead, east, on 
Browns Road. 
15.2 Junction Route 195. Turn right, south, and immediately turn 
left, east, at stop light, on Route 89. Extensive kame 
terrace (Rahn, 1971). 
16.4 Entrance to Mansfield Landfill on left, immediately east of 
Fenton River. 
STOP 4 
Drive to northwest end of landfill. See Figure 3. Rahn 
(1971) has mapped kame terraces, kames, and ice-channel 
fillings in this part of the Fenton River valley. The upper 
level of sedimentary fill is about 300 ft ( 91 m). 
Typically, fluvial sandy gravel overlies well-stratified 
lacustrine sands that are common to all major tributaries of 
the Shetucket River (Black, 1977). They are graded to a 
presumed ice-drift dam southeast of Willimantic. Most land 
forms in the Fenton River valley are believed to be primary. 
The Fenton River has done little excavating of the deposits 
since glacial times. Excavations, bore holes, and seismic 
and resistivity studies by members of the Environmental 
Geology class unde~ Black's direction have revealed a 
complex assemblage of stratified drift and local till in the 
area to bedrock that is 13 to 72 ft (4 to 22 m) below the 
surface. The bedrock slopes southwestward toward the Fenton 
River. 
17.3 Return to Route 89. Turn right, south. 
18.5 Junction Route 195. Turn left, south. 
19.0 Junction Bassettes Bridge Road at traffic light (Bassett 
Bridge Road on Figure 3) • Turn left, east, onto ket tled 
kame terrace. 
19.8 Dike for flood control. 
19.9 Entrance to Mansfield Hollow Park on left, north. Turn in 




Figure 3.-Stop 4 and Lunch Stop , south-central part of Spring Hill 
Quadrangle. Stratified drift inside barbed line and till 




20.2 LUNCH STOP AND REST ROOMS 
20.5 Exit park at Bassettes Bridge Road. Turn left, east, on 
kettled kame terrace (Rahn, 1971). 
21.1 Cross Bassettes Bridge. To the left, north, a kame forms an 
island in Mansfield Hollow Lake. 
22.1 Junction Hall Road. Continue straight. 
---------------------~---------------------
For Optional Stop A: 
Turn left, north, onto Hall Road. 
1.2 Crossroads at Bedlam Corner. Continue straight. 
1.3 Turn right, east, onto Palmer Road. 
1.8 Optional Stop A 
At left, west, is the entrance to excavation along the 
east side of a kame plain (Rahn, 1971). This landform and 
associated ice-contact deposits occur in Stonehouse Brook 
Valley, a tributary to the Natchaug River, about 0.6 mi 
(1 km) to the south. The kame plain is about 2000 ft 
( 600 m) long, 900 ft ( 270 ~·m) wide, and 300 ft ( 91 m) in 
elevation (the same as the kame at Stop 4). The ·excavation 
exposes cobble gravel over sand. Tension' faults are common 
at the north end.· Features resembling ice-wedge casts 
(Black, 1976 and ms.), also evidently related to tension 
features, a~e exposed in the west. face. 
Reverse route and return to Basset tes Bridge Road. Turn 
left, southeast, from Hall Road onto Bassettes Bridge Road. 
22.9 Junction North Windham Road. Bend left, southeast. 
For Optional Stop B: 
Turn right, west, onto North Windham Road. See Figure 4. 
This road parallels the Natchaug River, about 600 ft (180 m) 
to the south. 
0.3 Optional Stop B 
Parking area adjacent to barricade across road reveals 
sand and gravel of a kame terrace (Rahn, 1971). Walk past 





Figure 4.- Part of Spring Hill (SH) and Willimantic (WI) 
Quadrangles, showing Stops 5 and 6 and Optional Stop B. 
Glacial deposits generalized after Rahn (1971) and Clebnik 
( 1980) respectively. Qsh2-4 are morphosequences, ic is ice 
contact, kt is kame terrace, k is kame, al is alluvium, and af 





Road, which sharply bends right , northwest . The bend of the 
road is at the south end of a group of ice-channel fillings 
(Rahn, 1971), trending northwesterly. The longest is about 
3000 ft (900 m). The road follows the south half and 
exposes bouldery gravel. About 1300 ft (390 m) northwest of 
the bend in the road, a trail diverges northerly, following 
the main filling. Kettles are prominent. This group of 
ice-channel fillings is aligned with others to the south in 
the Willimantic quadrangle, whtch are northwest of the gorge 
at the head of Ballymahack Brqok. See Stop 6. 
Walk back to the parking area. Return to Bassettes Bridge 
Road and turn right, southeast. 
23.0 Junction of five roads just southeast of the Natchaug River. 
Counting clockwise, take the third road angling to the 
right, south. A church and cemetery will be on the left 
side in 0.1 mile. 
23.3 Junction Route 6 and Route 203 at North Windham. Turn 
right, west, onto Route 6. This intersection is just south 
of the north margin of the Willimantic quadrangle. The 
remainder of the field trip is in this quadrangle. Clebnik 
( 1980) followed the concept of stagnation-zone retreat in 
mapping the glacial deposits. 
23 . 6 South end of gravel dike of Mansfield Hollow Dam on right, 
north. 
24.5 STOP 5 
Turn right, north, into parking lot of East Star Lodge, 
44 A.F. & A.M. At northwest corner of building, follow 
trail trending northerly for about 550 ft (165 m); then turn 
left, west, and walk another 250 ft (75 m). See Figure 4. 
As described in the accompanying article by Clebnik, this 
topographic bench is at the north end of the thir9 
morphosequence identified along the Natchaug-Shetucket River 
Valley. Just north, about 15 ft (4.5 m) lower in elevation, 
are the runways of Windham Airport on the surface of the 
fourth (younger) morphosequence. At this location, outcrops 
of Willimantic Gneiss, conspicuously weathered in places, 
occur along the edge of the bench. Bouldery stratified 
drift also is revealed on the bench. 
East-northeast of the above location abandoned 
excavations in stratified drift exist along the bench, and, 
at about 2000 ft (600 m) an abandoned quarry exposes 
hornblende gneiss, the Willimantic Gneiss, and some 
pegmatite veins. 







Junction Route 6 and Route 203 at North Windham. Turn 
right, south, onto Route 203. 
Junction Jordan Lane, adjacent to East Connecticut Regional 
Educational Service Center. Turn left~ south, onto Jordan 
Lane. 
STOP 6 
Park near the dirt road opposite La Barre Drive. See 
Figure 4. Walk up the hill to the east of Jordan Lane into 
a complex of ice-contact features of dirty cobble-boulder 
gravel and sand. The dirt road parallels the south flank of 
one ice-contact ridge about 0.5 mi (0.8 km) long, which 
trends northwesterly. The southeast end terminates at a 
di vi de. On the opposite side, a bedrock gorge with large 
pot holes heads in Ballymahack Brook Valley. Black (1977, 
Fig. 5, p. 1333, and 1979, p. 119) concluded that meltwater 
flowed both to the northwest and southeast from the divide, 
with the latter carrying a heavier load of debris. Clebnik 
( 1980, p. 36) envisaged that meltwater discharged from the 
northwest undirectionally through the gorge to the 
southeast. An esker system represented by the ice-channel 
fillings north to and including those at Optional Stop B in 
the Spring Hill Quadrangle provided the water and debris. 
These viewpoints are elaborated in the accompanying article 
by Clebnik and in Clebnik and Mulholland (1979). 
Continue southwest on Jordan Lane. 
26.8 Junction Route 203. Turn left, south, onto Route 203, on a 
conspicuous kame terrace (Clebnik's third morphosequence). 
28.6 Junction Route 203 and Route 14. Continue left, south, on 
combined Routes 203/14. On the southwest side of the 
intersection, cobbly gravel is exposed south of the garage. 
This deposit is part of Clebnik's (1980) third 
morphosequence (see accompanying article), the head of which 
was viewed at Stop 5. Black submits that the texture, 
sorting, and other characteristics of the gravel are 
incompatible with a source at Stop 5, at least 2. 5 miles 
(3.7 km) north, considering the characteristics of the 
material there. 
29.0 At the right, west, a topographic break separates Clebnik's 
third (at red barn) and fourth morphosequences. 
29.4 Crossroads at Windham Center (Windham on topographic 
quadrangle). Angle rig~t, south, on Route 203. 
30. 1 Junction Route 203 and Jerusalem Road. Turn left, south, 
onto Jerusalem Road. Ice-contact topography to right, west, 


















31.5 After major bend in Jerusal~m Road , ice-contact topography 
is conspicuous to right, south . 
31.9 Junction Insalaco Drive. Turn left, north. 
32.2 STOP 7 
34.3 
34.7 
Park at barricade near end of pavement. See Figure 5. 
Walk northeast along dirt road (private property), which at 
first approximates the till-stratified drift contact (see 
surficial geologic map, Clebnik, 1980). To the left, north, 
of the road, several feet of till (grayish upper till ) 
covers the Scotland Schist. Insalaco Drive and the 
northeast segment of the dirt road are on high-level, ice-
contact stratified drift, included by Clebnik (see 
accompanying .. article) in the first morphosequence along the 
Shetucket River Valley. The continuation of the dirt road 
northeastward, about 800 ft (240 m) from the end of the 
pavement, descends to a lower level of stratified drift near 
Frog Brook. Clebnik (see accompanying article) regards this 
lower level as part of the second morphosequence. Black 
regards both sequences as overlapping temporally. The 
second is thought to have been deposited on thick ice in 
Frog Brook Valley, subsequently collapsed and ket tled as 
seen today. These materials came through the Ballymahack-
Frog Brook drainageway. They are considered instrumental in 
building the ice-drift barrier in the Shetucket River from 
Frog Brook downstream to the narrows (Black, 1977). 
The road crosses a kame terrace and associated ice-
channel fillings. About 800 ft ( 240 m) southeast of the 
bend in the dirt road, a pit in the kame terrace reveals 
bouldery gravel. (The pit is incorrectly located in the 
higher level stratified drift on Clebnik's (1980) surficial 
geological map.) Return on Insalaco Drive to Jerusalem 
Road. Turn right and return to Route 203. 
Turn left, southwest, onto Route 203. 
• At left, southeast side of road, excavation into an ice-
contact deposit, morphosequence 3. At right, west, entrance 
to Hain Bros., Inc., sand-and-gravel operation. 
For Optional Stop C: 
Turn right, west, into Hain Bros. , Inc. See Figure 5. 
Follow dirt road to office building and seek permission for 
access. 
This operation is at the south end of a flat-topped deposit 
of stratified drift on the east side of the Shetucket River. 





Figure 5.- Part of Willimantic Quadrangle, showing Stops 7 and 8 
and Optional Stop C. Qsh1-4 and Qx are morphosequences 




excavations plus bore-hole data indicate that interbedded, 
sandy, pebble- to cobble-gravel and sand qverlie a thick .. ) 
sequence of sand, silt, and minor clay ~Clebnik, 1980, 
p. 26-28). The fine sediment commonly exhibits ripple-drift 
cross lamination. The gravelly sediment on top displays 
cross-bedding and cut-and-fill structures. Evidently, this 
sequence formed as a delta or as lacustrine deposits with 
fluvial gravel on top.. Downward-tapering structures 
re~embling ice-wedge casts have been exposed ~n the g~avelly 
zone, and may have been caused by creep of the deposits 
toward the Shetucket River (Clebnik, 1980, p. 28-31; Black, 
1976, p. 17-18; and Black, ms.). Clebnik (see accompanying 
article) includes this body of stratified drift in the. 
fourth morphosequence along the Shetucket-Natchaug River 
valleys. 
Return to Route 203. 




Turn left, east, onto a gravel road (property of the J.S. 
Nasin Co.) • See Figure 5. Follow road for about 0. 3 mi 
(0.5 km) and park near top of pits. This kame complex is 
part of the ice-contact stratified drift flanking the 
Shetucket River. Excavations expose bouldery gravel 
overlying sand. This deposit and an elongate one just to 
the east have been included by Clebnik in the third 
morphosequence (see accompanying article). Adjacent lower 
level stratified drift has been assigned to the fourth 
morphosequence or to the uncorrelated deposits. Black would 
lump many of them ,together. The top of the kame affords a 
broad view of landforms in the surrounding region. Black 
submits that the characteristics of the material and the 
topography belie a source at Stop 5, the head of 
morphosequence 3. 
Return to Route 203. 
,. 
Turn left, southwest. 
Shetucket River. 
Junction of Route 203 and Route 32 at South Windham. END OF 
CONVOYED FIELD TRIP. For optional stops see °below. 
To head north to Willimantic and U.S. Route 6, turn 
right onto Route 32. To reach the University of 
Connecticut at Storrs, follow Route 195 from 
Willimantic. 




Route 52, turn left onto Route 32. 
--------------------------------------------------
For north-bound travelers Optional Stop D: 
At Route 32, South Windham, mile 36.0, continue straight 
across intersection from Route 203 onto Main Street. 
0.1 Crossroads. Turn right, north, onto South Windham Road. A 
white church with steeple should be on the left, west, after 
turning. 
0.3 To the right, north, excavations into an ice-contact deposit 
are visible. The excavations are on the Miller Bros., Inc., 
property on the west side of Route 32, approx. 0.3 mi 
(0.5 km) north of the South Windham junction. 
1.3 Junction Richmond Lane on right, east, followed immediately 
by junction Bush Hill Road on left, west (Rush Hill Road on 
topographic quadrangle). Continue north. 
1.4 STOP D: 
Excavation on left, west. This ice-contact deposit is 
flat-topped and lobate. The excavation exposes bouldery 
gravel overlying predominantly sand. The bedding dips 
generally southward. This deposit evidently is a delta. 
Clebnik (see accompanying article) includes it in the third 
morphosequence which here heads up the Willimantic River, 
southwest of the city. 
For south-bound travelers Optional Stop E: 
At South Windham, mile 36.0, turn left, south, from 
Route 203 onto Route 32. 
1.4 Ice-contact topography is conspicuous to the left, east. 
1. 7 Bridge over railroad tracks at Williams Crossing. To the 
left, east-northeast, note the broad tract of ice-contact 
stratified drift adjacent to the Shetucket River, which 
flows easterly. Clebnik (1980) has divided the deposits in 
this area into those of the first and second 
morphosequences. Just east of this tract, the Shetucket 
River enters a gorge that both Clebnik ( 1980) and Black 
(1977 and 1979) identified as a base-level control for 
meltwater draining southward from the Shetucket River basin. 
(The large building located on the tract is the Ralston-
Purina mushroom-growing and -processing plant.) 

















2 . 7 Road descends into the head of southward flowing Beaver 
Brook valley (not the same Beaver Brook that is north of 
Stop 7). (On the topographic quadrangle Pleasure Hill 
School is shown at the west side of the valley.) Clebnik 
(1980, p. 35-36) suggested that this valley may have served 
as a mel twater outlet when deposits of the first 
morphosequence were accumulating in the Shetucket River 
Valley to the north. However, Black (1979, p. 1f9-120) 
disagreed with that inference. 
3. 3 Turn right, south, onto Robinson Road (Robinson Hill Road on 
the topographic quadrangle). 
4.1 Junction Route 207. Turn left, east. After the turn, 
outcrops of Scotland Schist flank Route 207. 
4.4 Turn right, south, onto Under the Mountain Road. 
the turn, to the left, east, is an embankment 
southeasterly. It is part of an abandoned trolley 




4.8 OPTIONAL STOP E 
At right, west, entrance to dirt road. Park here. Walk 
the dirt road to the west about 200 ft (61 m) to a trail on 
the right, north. That trail ascends the hill westward 
toward a saddle on the south side of Ayers Mountain. 
The saddle ranges from about 350 to 380 ft (105 to 114 m) 
in elevation and is lined with bedrock, the Scotland Schist. 
The bedrock walls on both east and west sides of the divide 
contain numerous incipient to well-developed water-worked 
surfaces and potholes. Black ( 1977, p. 1336; 1979, p. 120) 
has proposed that meltwater possibly flowed both to the east 
and west from a moulin situated over the mountain. 
Return to Under the Mountain Road. 
Route 207. 
5.2 Junction Route 207. Turn left, west. 
Drive north toward 
5.8 Gagers Pond at the right, north. The pond is located in a 
pocke~ of stratified drift along Beaver Brook Valley. The 
Pleasure Hill School area, viewed previously, is to the 
north. 
6. 6 Junction of Route 207 and Route 32 .at N. Franklin Center. 
To travel south, toward Norwich and the Connecticut 
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MODE OF DEGLACIATION OF THE SHETUCKET RIVER BASIN 
Robert F. Black 
Department of Geology & Geophysics 
University of Connecticut 
Storrs, CT 06268 
INTRODUCTION 
The Shetucket River basin.encompasses an area of about 1,300 
km2 (400 miles2) in northeastern Connecticut (about 10% of the· 
state) and a negligible amount in Massachusetts. ·The irregular 
basin is roughly 40 km (25 miles) east to west and 60 km (37 miles) 
north to south. The basin has local relief of 50 to 100 m (164 to 
328 ft) and maximum relief of 394 m (1293 ft). It lies between the 
lowland of the Connecticut River on the west and the Quinebaug 
River on the east. To the north, irregular highlands extend tens 
of kilometres, but, significantly, they are cut by deep valleys 
draining west or east. The stream valleys in the basin are 
controlled by bedrock structure, although the streams flow mostly 
on a thick veneer of glacial deposits. 
The concept of regional stagnation of ice in Connecticut 
reached its zenith decades ago (Flint, 1930), albeit not a 
universally accepted concept (Koteff and Pessl, 1981). In the 
last four decades the concept of stagnation-zone retreat has 
dominated the thinking of mqst mappers (Schaf er and Hartshorn, 
1965; Koteff, 1974; Koteff and Pessl, 1981), including those in 
the Shetucket River basin (Black, 1977). "Opposing views regarding 
the configuration of the waning ice sheet; the condition of the 
ice, whether active or stagnant; and the rhythm of deglaciation, 
whether systematic and orderly or random and chaotic, have 
repeatedly been argued in the literature" (Koteff and Pessl, 
1981, p. 1) . 
Black (1977) attempted to show that the Shetucket River 
basin during wastage of the ice sheet was controlled topo-
graphically by the sill depth at the head separating it from 
the Connecticut River valley. In that valley an actively 
moving ice lobe extended well out from the main continental 
ice sheet. "As the continental ice thinned, a threshold was 
reached wherein ice flow to the Shetucket River basin was cut 
off. This initiated widespread stagnation in the basin and 
downwasting in situ, in contrast with frontal retreat" (Black, 
1982, p. 77). Clebnik and Mulholland (1979) took issue with 
portions of the brief scenario envisioned for the Shetucket 
River basin,and Black (1979) amplified some of his original 
contentions. "In essence I propose that the eastern and 




intermittent overall northward retreat of ice involving 
widespread stagnation within individual drainage basins. 
This is in contrast to the stagnation-zone retreat of a 
correlatable margin across Connecticut. However, frontal 
retreat seems applicable to ice· in the major north-south 
valleys, especially the Connecticut River Valley." (Black, 
1982, p. 78). 
This brief summary focuses on Black's interpretation of 
the mode of deglaciation of the Shetucket River basin. Only 
part of the argument and information are summarized here. 
Some specific unpublished information is presented to rebut 
comments in the literature. Clearly, as all favor some 
stagnation of the ice, the questions are how large an area 
stagnated at one time and what was its relation to active ice. 
OUTLINE OF ARGUMENT 
Positive and negative lines of evidence were used to 
support the concept of massive stagnation in the Shetucket 
River basin (Black, 1977, 1979, and 1982). "Positive evidence 
includes especially (1) deposits and landforms that indicate 
ice barriers stood to the south, on highlands, while ice-walled 
lakes extended many kilometres to the north ... ; (2) flow of 
water both north and south from ice at bedrock divides, 
leaving ice-contact stratified drift deposits from those 
divides to valley bottoms, over distances of many kilometres ... ; 
and (3) a water-table effect in and around wasting ice tens 
of kilometres up all major valleys from an ice and drift dam 
in the lower part of the basin ... Negative evidence includes 
(1) lack of unequivocable evidence for an ice margin across 
the. basin, (2) inability to relate one local morphologic 
sequence (as mapped) to another, and (3) recent excavations 
that reveal that age relations in some critical sequences in 
the Stafford Springs quadrangle are reversed from those required 
by the morphologic-sequence concept" (Black, 1977, p. 1331). 
Further, Black (1979, p. 120) stated: "I have not been 
able to find any deposits or features that unequivocably 
demonstrate the existence of an active ice margin during the 
wastage of ice in the Shetucket River basin. Dead-ice features 
are common. All things considered, I find it difficult to 
force the stratified drift deposits of the Shetucket River 
basin into the concept of stagnation-zone retreat, whereas 
they fall easily into a model of regional stagnation.'' 
' 'The reconstructed ice surf ace over a distance of more than 
30 km [19 miles] had a gradient averaging only about 3,3 m/km 
[17 ft/mile], and the ice was distinctly less than 100 m 
[328 ft] thick. This was not actively flowing ice. The 
stagnation zone was at least 10 to 30 times the width of the 
normal dead-ice margin as described in the sequence concept 





















Since 1977, several publications allude to specifics on 
the glacial history of the Shetucket River basin. Some are 
at variance with my thesis. The opportunity to rebut some 
of them is utilized here. No effort is made to comment on 
surrounding areas to avoid undue length. 
Zizka (1978) completed the surf icial geologic map of 
the Columbia Quadrangle of which part is -in the southwestern 
portion of the Shetucket River basin. He concluded that the 
distribution of glacial materials within the quadrangle did 
not provide unequivocal support for either regional stagnation 
nor stagnation-zone retreat. However, he favored the concept 
of regional stagnation as being more in line with the local 
evidence and outlined several supporting reasons. 
Clebnik (1980) described the glacial geology of the 
Willimantic Quadrangle in terms of morphologic sequences. 
His r~port was written prior to Black (1977) and, hence, 
does not incorporate or rebut my thesis. However, Clebnik 
and Mulholland (1979) have discussed it, and Black (1979) 
replied. As several stops will be made in the Willimantic 
Quadrangle, specific comments will be made in the Road Log. 
Goldsmith and Schafer (1980) stated "Ice-marginal 
positions in the Shetucket-Willimantic basin record systematic 
northward and northwestward retreat, and the ice margin 
gradually evolved into the east margin of the great Connecticut 
Valley lobe." This concept was expanded by Goldsmith (1982) 
for all of southeastern Connecticut, but no additional evidence 
was given for the Shetucket River basin. "Only a very few 
possible morainal segments have been noted north of the coastal 
morainal belt in eastern Connecticut. Lack of development 
was probably most likely due to an accelerating rate of ice 
retreat which did not allow minor fluctuations of ice regimen 
to produce stillstands" (Goldsmith, 1982, p. 74). 
Koteff and Pessl (1981, p. 10 and 11) refer to a "very 
short, segment of a probable end moraine near South Coventry." 
The linear ridge along Anderson Road (Figure 1) is in the 
Skungamaug River valley, south of Tolland. That feature was 
examined by them on a "Little Friends of the Pleistocene" 
trip that I led. Time and inclement weather did not permit 
a thorough examination of my evidence, and now the locality 
has no exposures. Many new homes and landscaping do not make 
a stop there worthwhile. The "end moraine" is comprised of 
lenses and irregular bodies of stratified sand and gravel 
complexly intermixed with sandy till or colluvium and with a 
surface cover locally of till. No imbrication up valley was 
seen as in an end moraine. The topography is irregular 
(Figure 1). The western part is lower than the eastern, 
which rises up onto a bedrock supported upland. 
71 
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Figure 1.- Part of South Coventry Quadrangle , showing 
glacial deposits generalized in part from Frankel 
(ms.). Sd is stratified drift, ic is ice contact , 
k is kame, m is moulin, and mk is moulin kame. 
My interpretation is that water from a moulin to the east 
flowed uphill across the upland and deposited sand and 
gravel in, on, and adjacent to the ridge. Water apparently 
did not flow south and east into the Willimantic River 
valley until later, possibly because the thicker ice there 









immediately north of a moulin kame of sand and gravel covered 
with till and of other dead ice features surrounding the kettle, 
called Tolland Marsh Pond, led me to call the ridge a dead-ice 
feature. Rock crops out and apparently controlled the locali-
zation of some features, but was not seen in the linear ridge 
in the valley. No evidence of a front of active ice was seen. 
The irregular topography both north and south of the marsh 
narrows the valley of the Skungamaug River, making conditions 
favorable for stagnation, not for an active ice front. 
Black (1977, p. 1336) estimated that stratified drift 
covers about 18% of the Shetucket River basin and that its 
volume, based on isopach maps of Thomas et al. (1967), is 
equivalent to a layer perhaps 1 m (3.3 ft) thick over the 
entire basin. Pessl and Frederick (1981) subdivided the basin 
into 73 sub-basins and calculated the sediment volume by 
summation of a series of truncated cones, each defined by 
isopach contours from Thomas et al. (1967). Their result 
was 1.3 km3 (0.3 miles3) (precisely the same thickness as 
mine as the basin encompasses 1,300 km2). However, to this 
value they added an additional 0.7 km3 (0.2 miles 3) "to 
account for the volume of stratified drift that occurs above 
the water table." 
Pessl and Frederick (1981, Tables 1 and 2) compiled 
sediment volumes in selected glaciers and ice-marginal zones 
of selected glaciers and related these to the amount of 
stratified drift that should be present in the Shetucket 
River basin. On the basis of these examples, only a very 
small percentage of the stratified drift in the Shetucket 
River basin can be accounted for. However, most examples 
cited are cold-based glaciers or are valley glaciers with 
rock beds. Hence, I do not consider them to be representative 
examples. Using typical values for the amount of basal 
debris in temperate ice, they (p. 95) calculate that the 
amount of sediment available from a wasting ice mass 
occupying the Shetucket River basin would be only about 
0.13 km3 (0.03 miles 3), or only about 6% of the total 
volume estimated in the basin. In none of their calculations 
do they consider the fact that the main portion of the 
landscape, as today, was covered with till and stratified 
drift when the last ice came in under complex flow regimes. 
Pease (1970) documents vividly the resulting deposits as 
seen in a 17-mile-long (27 km) trench that extended from 
Spring Hill on Route 195 in southwest Spring Hill Quadrangle 
northeast through Hampton and Danielson Quadrangles, to the 
southwest corner of the Putnam Quadrangle. Bedrock formed 
only a small percentage of the land surface then as now. 
The last ice advanced over highly irregular topography with 





the existing. till and the subsequent till , which is sever al 
metres thick in many places. In large areas the last ice 
entirely removed the deeply weathered profile on the older 
till, incorporating and reworking that material under conditions 
that were clearly wet based (Black, 1980). 
During deglaciation earth flows and flowtill mixed with 
glaciofluvial deposits at most till-terrace breaks in slope. 
Runoff from high-level deposits of coarse sand and gravel 
and slope wash brought huge quantities of material to lower 
levels. Thus, 2 m (6.6 ft) or so of stratified material 
reworked from the landscape is not unreasonable, but expected. 
I find no correlation in the amount of debris in existing 
glaciers flowing over rock under conditions that have 
existed for thousands of years, ~o that everything loose 
has long since been moved, to the situation that must have 
obtained in the Shetucket River basin during the last ice 
advance and its decay. I see no need for the "dirt machine" 
to operate within the Shetucket River basin during a step by 
step retreat. I suspect it operated at different times at 
the very head of the basin, along the divide with the Conn-
ecticut River lowland, as the ice front vacillated there 
(Larsen and Hartshorn, 1982). Debris may well have been 
carried on ice from the head to the lower reaches of the 
basin (Black, 1979, p. 119). The abundance of Triassic~ 
Jurrasic erratics from the Connecticut River lowland attest 
to the basal flow of ice in the lowland as it struggled to 
cross the divide under compressing flow regime. Once over 
the divide the ice was under alternately compressing and 
extending flow as it went across the grain of the Shetucket 
River basin, distributing those erratics in all parts of the 
basin, except possibly the extreme northeast corner. 
I conclude that the ·case for marginal retreat of an 
active ice front with intermittent still stands in the · 
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MODE OF DEGLACIATION IN THE 
WILLIMANTIC AREA, CONNECTICUT 
Sherman Clebnik 
Eastern Connecticut State College 
Earth & Physical Sciences Department 
Willimantic, CT 06226 
Introduction 
The way in which deglaciation took place in New England is a 
topic that has received much attention in the past (Kotef f and 
Pessl, 1981, p. 205). Two different modes of deglaciation were 
proposed: (1) the predominantly downward wasting of inactive ice 
mantling a broad area, or (2) the lateral retreat, generally from 
south toward the north in New England, of an active ice front, 
perhap$ fringed by stagnant ice. 
Using the second model, some geologists in recent decades 
have mapped sequences, or "morphosequences," of stratified drift. 
As described by Koteff (1974) and Koteff and Pessl (1981), a 
morphosequence includes one to many discrete stratified-drift 
deposits laid down peripheral to the ice sheet within one brief 
episode during deglaciation. At a shear zone occurring at the 
boundary of the live and marginal, stagnant ice, debris is 
transported to the surface of the ice, and subsequently is re-
distributed by meltwater flowing away from the glacier. 
In recent years articles once again have considered the 
style of deglaciation in New England, and some of these have fo-
cused on eastern Connecticut. Black (1977), elaborating on ideas 
first briefly presented· by Black and Frankel (1976), has ques-
tioned if stagnation-zone retreat is an appropriate model of de-
glaciation for the Shetucket River drainage basin of eastern 
Connecticut. He has accepted the identification of morphosequences 
and the inference of lateral retreat of the ice of other areas, 
but believes that in the Shetucket River basin the evidence is 
better explained by regional downwasting of the ice. According 
to Black, ice that spread southeasterly from the nearby Connecti-
cut Valley became stranded over the Eastern Highland as the ice 
sheet waned. Thus, a broad mass of inactive ice wasted mainly 
downward in the Shetucket River basin. Black (1977, p. 1331) 
refers to two sets of evidence in support of that conclusion: 
" ... Positive evidence . includes especially (1) deposits 
and landforms that indicate ice barriers stood to the 
south, on highlands, while ice-walled lakes extended 
many kilometres to the north .•. ; (2) flow of water 






leaving ice-contact stratified drift deposits from those 
divides to valley bottoms, over distances of many kilo-
metres •• • ; (3) a water-table effect in and around wasting 
ice tens of kilometres up all major valleys from an ice 
drift dam in the lower part of the basin ••. Negative evi-
dence includes (1) lack of unequivocable evidence for an 
ice margin across the basin, (2) inability to relate 
one local morphologic sequence (as map~ed) to another, 
and (3) recent excavations that reveal that age relations 
in some critical sequences in the Stafford Springs quad-
rangle are reversed from those required by the morphologic-
sequence concept." 
Clebnik and Mulholland (1979) queried some of the points made 
by Black (1977). In response, Black (1979) amplified some of his 
previous ideas. 
Pessl and Frederick (1981) approached the controversy over the 
style of deglaciation, specifically in the Shetucket River basin, 
by examining the amount of sediment released by regional down-
wasting and by lateral retreat. In regional downwasting, strati-
fied drift is derived from debris in the melting stagnant ice. 
In lateral retreat, the shear zone in the active ice bordering 
the peripheral stagnant ice would be the source of debris re-
distributed by meltwater--an operation coined the "dirt machine" 
by Koteff (1974, p. 136 and 141) and Koteff and Pessl (1982, 
p. 12-15). Pessl and Frederick (1981) reviewed literature con-
cerning the amount of debris present in the basal parts of existing 
glaciers in order to assess the volume of sediment that reasonably 
could be released from melting stagnant ice. They also calculated 
from subsurface data the volume of stratified drift in the Shetucket 
Riv~r basin. The information led them to conclude that stagnant 
ice would not have been an adequate source for the volume of sedi-
ment in the study area and, therefore, that active ice presumably 
was present during deglaciation. This reasoning supports stagna-
tion-zone retreat. 
Goldsmith and Schafer (1980) and Goldsmith (1982) described 
the characteristics of small recessional moraines in the coastal 
region of eastern Connecticut. The moraines are thought to have 
been constructed adjacent to active ice during retreat from the 
terminal position at Long Island. Inland from the coastal region, 
moraines are scarce or lacking, perhaps due to an increased rate 
of ice retreat (Goldsmith, 1982, p·. 74), but an orderly northward 
recession of the ice margin is revealed by morphosequences. In 
particular, Goldsmith and Schafer (1980, p. 39) stated that for 
the Shetucket-Willimantic basin, the ice-marginal positions indi-
cate a northward and northwestward retreat. 
Black (1982) reinforced and expanded the viewpoint earlier 
introduced (Black, 1977) for regional downwasting in certain 
basins. He examined reported end moraines in southeastern-
, 
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Connecticut, and concluded that the features classified as end 
moraines have been misinterpre_t~d. Thus, they should not be used 
to define former halts in the retreat of active ice. That conclu-
sion obviously contrasts with the thinking of Goldsmith and 
Schafer (1980) and Goldsmith (1982). 
Deglaciation in the Willimantic Quadrangle 
The Willimantic 7~-minute quadrangle encompasses the south-
central portion of the Shetucket River basin. The Willimantic 
River and Natchaug River, both flowing generally from the north, 
join near the City of Willimantic in the north-central part of 
the quadrangle. The drainage then continues southeastward as 
the Shetucket River, except in the east-central part of the quad-
rangle where the river abruptly turns eastward. 
Clebnik (1980) mapped the surf icial geology of the Willimantic 
quadrangle. He divided the stratified-drift deposits into morpho-
sequences, presumably generated during stagnation-zone retreat. 
The char~cteristics of these morphosequences, the rationale for 
delineating them, and some limitations and criticisms of the 
model will be covered below. 
Geologists who mapped the surf icial geology of quadrangles 
adjoining the Willimantic quadrangle have interpreted contrary 
modes of deglaciation. These quadrangles range from encompassing 
just a small part of the Shetucket River basin (e.g., Fitchville 
quadrangle) to being entirely within the basin (e.g., Spring Hill 
and South Coventry quadrangles). A model for stagn~tion-zone re-
treat was adopted for the stratified drift in the Fitchville a.nd 
Norwich quadrangles, respectively south and southeast of the 
Willimantic quadrangle (Pessl, 1966; Hanshaw and Snyder, 1962). 
No explicit statement about the style of deglaciation appears on 
the surf icial geological map of the Scotland or Hampton quad-
rangle (Dixon and Shaw, 1962; Dixon and Pessl, 1966), respectively 
east and northeast of the Willimantic quadrangle. However, the 
younger deposits occur lower in a valley or toward the north, a 
situation compatible with stagnation-zone retreat. 
Zizka (1978) studied the surficial geology in the Columbia 
quadrangle, west of the Willimantic quadrangle. With reference to 
the concepts of downwasting vs. lateral retreat, he noted (p. 57) 
that the deposits do not " ••• provide unequivocal support for either 
approach. However, the writer favors the concept of regional stag-
nation as being more in line with local evidence." 
For the Spring Hill and South Coventry quadrangles, respec-
tively north and northwest of the Willimantic quadrangle, Rahn 
(1971) and Frankel (1968) favored the concept of downwasting. 
With reference to morphosequences in the Willimantic quad-
rangle or any other area, the suitability of this approach can be 





certain characteristics within the stratified-drift deposits in 
order to delineate morphosequences and associated former positions 
of the retreating ice front (Koteff, 1974, and Koteff and Pessl, 
1981). Of course, as more of these aspects are shown, the more 
convincing the reconstruction becomes. 
(A) The head of the morphosequence ought to be identified. 
If the morphosequence originated directly against stagnant ice, 
then the upper end in a valley would be an ice-contact head of 
outwash. 
(B) The top surf ace of a morphosequence represents the 
gradient at which meltwater was flowing downvalley away from the 
ice front. The upper surface presently is apt to be irregular 
due to collapse or erosion following accumulation of the sediment. 
In profile a long morphosequence displays a ramp-like form (e.g., 
Koteff and Pessl, 1981, fig. 2). That form is most likely to be 
prominent where the upper end of the morphosequence is an ice- . 
contact head·of outwash. 
(C) At the downvalley end of a morphosequence there may be 
less collapse and fewer kettleholes due to the decreased influence 
of the stagnant-ice zone. A long morphosequence is more apt to 
reveal that than a short one. 
(D) Due to the nature of meltwater transport away from the 
ice margin, an overall textural gradation from coarser to finer 
material may be recognizable downvalley. For example, while 
bouldery sediment may have been deposited near the ice front, it 
may be absent further downvalley. This gradation is most likely • to be seen in a long morphosequence. Given the variability of 
sedimentary characteristics in ice-contact stratified drift, a 
consistent textural change may not always be recognized. 
(E) The meltwater that built up the deposits of the morpho-
sequence was flowing to some base-level control. Determination 
of that control would be helpful, however, some were ephemeral or 
' would not be visible under present conditions (Koteff, 1974, 
p. 123-124; Koteff and Pessl, 1981, p. 6). 
(F) In some situations, characteristics of the deposits may 
allow decisive identification of the direction in which the melt-
water flowed. One could then ascertain that the deposits of the 
morphosequence were being built in a particular direction away 
from the inferred ice margin. For example, if the morphosequence 
included glaciof luvial sediments grading downvalley into 
glaciolacustrine sediments, excavations in the latter might 
revealdeltaforeset beds dipping downvalley. Another possibility 
would involve the discharge of meltwater from an ice channel into 
an ice-·marginal lake. Today that situation would be represented 
by an esker leading into a kame delta-- landforms that probably 
would be readily interpreted. 
(G) At a particular cross-section of a valley, multiple 
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morphosequences ideally would appear as a series of steps, with 
the younger morphosequence occurring lower in the valley than the 
older one. Distinct topographic breaks would separate the sur-
faces of contiguous morphosequences. Because the ice front was 
retreating further upvalley as each new morphosequence was being 
built, the characteristics of each morphosequence from the top 
to the bottom of the valley side ought to vary for reasons given 
above. For example, while the upper morphosequence might be rather 
coarse and have many kettleholes, the lowe~ one might be finer and 
have fewer kettleholes. 
Clebnik (1980) identified several morphosequences, usually 
at least several miles in length, along the Shetucket River valley 
and its tributaries in the Willimantic quadrangle. 
The first morphosequence (Clebnik, 1980: Qsh1): The earliest 
morphosequence is situated along the east-west trending part of 
the Shetucket River near the Windham-Franklin border. The de-
posits included in this morphosequence are close to one another 
but not·contiguous, are irregular in outline, and rise several 
tens of feet higher than adjacent deposits assigned to a different 
morphosequence. The tops of these deposits are above 250 feet in 
elevation and locally are over 270 feet. At some places a steep 
slope separates the first morphosequence from the adjacent one; 
elsewhere the slope is gradual and the bol.indary is less distinct. 
These deposits are thought to have built up directly next to 
stagnant ice that occurred in the east-west segment of the 
Shetucket River valley. Based on the distribution of the depo-
sits, the boundary between the active ice and the zone of stagnant 
ice presumably extended roughly east-west just north of the depo-
sits (for example, near South Windham center). The lateral ex-
tension of that ice front can be tentatively associated with 
stratified drift in neighboring a~eas. To the west, in the south-
western part of the Willimantic quadrangle, stratified drift 
occurs along Susquetonscut Brook valley as far north as the 
vicinity of Owunnegunsett Hill (Clebnik, 1980: Qsq2). In the 
next valley to the west, that of Pease Brook, stratified drift 
also extends northward to a similar latitude (Clebnik, 1980: 
Qp2). In the Scotland quadrangle to the east, high-level deposits 
along Merrick Brook and Waldo Brook valleys (Dixon and Shaw, 1965: 
Qgs1) might have headed at this ice position. 
A prime candidate for a base-level control for morphosequences 
situated in the Shetucket River and tributary valleys is the gorge 
along the Shetucket River just east of the eastern margin of the 
Willimantic quadrangle (that is, in the western side of the Scot-
land quadrangle). Ice and drift could have plugged the gorge 
above the level, approximately 110 feet in elevation, at which 
the Shetucket River now flows. 
Although the Shetucket River gorge was not rejected as a 
possible outlet for meltwater for the first morphosequence, 
. 81 ' 
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Clebnik (1980, p. 35) suggested another route as well . He mapped 
stratified drift at an elevation of about 250 feet at the northern 
end of Beaver Brook valley in North Franklin (the Pleasure Hill 
School location). Thus, it seemed that meltwater could have es-
caped southward along the valley of Beaver Brook. However, Black 
(1970, p. 119) reported that the proposed outlet is till-lined 
and felt that the evidence favors drainage through the Shetucket 
River gorge. 
The second morphosequence (Clebnik, 1980: Qshz): This morpho-
sequence is much longer than the first. It starts along the up-
land in the northeastern quarter of the Willimantic quadrangle, 
extends southward along the valleys of Beaver Brook~ Ballymahack 
Brook, -and Frog Brook in the eastern side of the quadrangle, con-
tinues to and beyond the Shetucket River gorge, and includes 
stratified drift in the valley at the very southeastern corner of 
the quadra~gle. The continuous ice front is thought to have ex-
tended in a southwest-northeast direction actoss the upland noted 
above. 
Meltwater building up the deposits of the second morphosequence 
presumably was derived from three sites. The first is located in 
the southeastern corner of the Spring Hill quadrangle, just north 
of the northeastern corner in the Willimantic quadrangle. There, 
the surface of the stratified drift (Rahn, 1971) near the Natchaug 
River is at approximately 300 feet in elevation, but to the east 
(close to the eastern edge of the Spring Hill quadrangle) it 
abruptly rises to over 400 feet. This break in topography is in-
terpreted to mark a former ice margin from which meltwater would 
have travelled eastward and then southward. 
The direction of meltwater flow for those high-level deposits 
has been depicted on surficial geologic maps, and interestingly, 
there is a discrepancy in the data. At the southwestern corner 
of the Hampton quadrangle (which is east of the Spring Hill 
quadrangle), Dixon and Pessl (1966) depicted in three places a 
southward flow for stratified-drift unit Qqb3 • The meltwater 
would have progressed into the northern end of Beaver Brook 
valley. The surface of the stratified drift in that valley does 
decrease in elevation toward the south, thus supporting the con-
cept of southward flow. On the other hand, at the southeastern 
corner of Spring Hill quadrangle, Rahn (1971) had one arrow, 
symbolizing "average flow direction in a delta or channel," 
pointing westward. It is not clear if that arrow represents all 
of the stratified drift throughout that area or if it is limited 
- - - - - - - - - - - - - - - - -
*This Beaver Brook in Windham is not the same stream as Beaver 
Brook in North Franklin, cited above in the description of the 
first morphosequence. 
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to features seen in a pit next to the arrow. If the latter, · the 
possibility exists that a local deviation from an overall flow 
direction was observed. Nevertheless, the existence of that west-
ward direction is troublesome to the interpretation being made 
here, especially because the basis and strength of information 
about flow direction on either surf icial geologic map is not 
exactly known. 
The second source of meltwater discharge is at the northern 
end of Ballymahack Brook valley. A bedrock gorge at an elevation 
of approximately 400 feet exhibits evidence of fluvial erosion. 
Current drainage through the gorge is slight. Coarse stratified 
drift included in the second morphosequence rapidly descends to 
the south from the gorge. At the northwestern edge of the gorge is 
an esker. Clebnik (1980, p. 36) has interpreted that meltwater 
flowed from an ice channel at the northwestern side of the gorge 
and transported sediment to the south along Ballymahack Brook 
valley. 
The esker adjacent to the gorge is about a half-mile long and 
trends northwest-southeast. From the gorge, it descends about 120 
feet in elevation to the northwest. This esker appears to be 
linked with another segment, trending north-south, near North 
Windham center at the northern edge of the Willimantic quadrangle. 
In turn, there .is another aligned segment in the southern part 
of the Spring Hill quadrangle (Rahn, 1971). These segments al-
together extend about two miles from the gorge to a broad area of 
ice-contact stratified drift around Mansfield Hollow Lake. 
In the south-central portion of the Spring Hill quadrangle, 
stratified drift in the valleys of the Fenton River and Mount 
Hope River merge with that around Mansfield Hollow Lake. Eskers 
and kames are common in those valleys. Although separated, the 
eskers in those two valleys and that near North Windham form a 
Y-pattern and suggest a tributary system. Furthermore, Rahn 
(1971, p. 20-21), in discussing ice-contact deposits of the Fenton 
River and Mount Hope River valleys and in the Mansfield Hollow 
Lake area, pointed out that the meltwater-flow direction was 
similar to that of modern streams, in other words, generally 
southward. Eskers were not excluded from that conclusion. Thus, 
Clebnik (1980, p. 36) inferred that these eskers represent former 
meltwater drainage flowing southward into the northern part of 
the Willimantic quadrangle. 
A third possible source of meltwater would be the ice front 
in the Shetucket River valley. Deposits included in the second 
morphosequence occur just southeast of South Windham center, 
and, presumably, the ice margin continued westerly from the 
upland in the northeastern part of the Willimantic quadrangle. 
The exact location of the former ice margin in the Shetucket 
River valley or in the upland west of the valley is not clear. 
Some stratified~drif t deposits mapped in the upland south of 




Black, (1977, p . 1333 and fig. 5; 1979, p. 119) has inter-
preted some of the features noted above differently. First, he 
felt that meltwater drained from the gorge at the head of Bally-
mahack Brook valley both to the northwest (where the esker is 
located) and to the south. He explained why discharge only 
toward the southeast from an ice channel seemed unreasonable. 
Indeed, there is a nearby precedent for Black's conception that 
drainage proceeded in two directions from a central site. Dixon 
and Pessl (1966) portrayed a stratified-drift deposit {Qgb1) in 
the southwestern corner of the Hampton quadrangle with flow 
headed from a saddle between till-covered hills both toward the 
south along Merrick Brook valley and to the northwest toward 
South Chaplin center. This latter direction is now manifested 
by an esker, about l~ miles long, which extends into the Spring 
Hill quadrangle. 
Secondly, Black believed that ice formerly occupied the 
swampy area east of Lake Marie (at the southern end of Bally-
mahack Brook valley) and prevented drainage to the east while 
meltwater flowed southward along Frog Brook valley. On his 
surficial geologic map, Clebnik (1980) included all of the 
stratified drift in the vicinity of Lake Marie in the second 
morphosequence, part of which continued east along Beaver Brook 
valley toward a saddle in the Scotland quadrangle. 
The third morphosequence (Clebnik, 1980; Qsh
3
) This morpho-
sequence included deposits of stratified drift at the southern 
side of the Willimantic River in Willimantic; at the north-
central part of the Willimantic quadrangle between the Natchaug 
River and the upland east of the river; and along the Shetucket 
River valley as far south as the area southeast of South 
Windham center. The continuous ice front presumably extended 
from the Willimantic River valley northeasterly toward North 
Windham center, the latter stretch generally following the trend 
of U. S • Route 6 • 
A significant topographic break between the surf ace levels 
of the stratified drift in the vicinity of Route 6 is inter-
preted to mark the position of the former ice margin. This 
break is readily seen in the area between Route 6 and the Windham 
Airport at the northern edge of the Willimantic quadrangle. One 
can stand on a topographic bench along whichbouldery stratified 
drift is revealed, and look northward and down upon the smooth 
surf ace identified as the fourth morphosequence where the run-
ways occur. The bench is evidently bedrock-supported in places 
for outcrops do exist, but elsewhere outcrops are absent. The 
runways are at an elevation of approximately 235-245 feet, whereas 
the surface of the stratified drift on the bench locally reaches 
over 280 feet. About a mile south of the western end of the air-
port, the topographic break is also prominent at the Willimantic 
Country Club and Catholic Cemetery Road. No bedrock outcrops 
are known there. 
J 
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With the ice front near Route 6, meltwater flowed southward 
along Potash Brook valley (which is east of and parallel to the 
Natchaug River valley). Blocks of stagnant ice apparently occu-
pied the now swampy depressions common to Potash Brook valley. 
In the Willimantic River valley stratified drift on the 
southern side stands higher than that on the northern side of_ 
the valley. Southeast of Willimantic, the ice front may have 
protruded along the Shetucket River valley to the area where 
Potash Brook enters the Shetucket River. Just southeast of 
that confluence, a deposit sloping to the south and having a 
conspicuous kettlehole at its northwestern side is included in 
the third morphosequence. Stagnant ice is thought to have 
occured to the east and southeast of that deposit, and explains 
the steep, presumably ice-contact slopes bordering deposits 
of the third morphosequence near Windham Center. 
The fourth morphosequence (Clebnik, 1980; Qsh4): The 
final morphosequence identified along the continuous, north-
to-southe~st trending valley of the Natchaug and Shetucket 
Rivers encompasses stratified drift at the lowest level above 
stream terraces or the modern floodplain. Within the Willi-
mantic quadrangle, most of this morphosequence is represented 
by two large tracts of stratified drift. 
The southernmost of these two tracts is located just 
east of the Shetucket River and west to southwest of Windham 
center. The surface is generally at an elevation of 200 to 
225 feet. This stratified drift presumably filled in an area 
vacated by stagnant ice. As was noted above, the surface is 
generally separated along the eastern side by an abrupt slope 
from the higher-level deposits of the third morphosequence. 
Excavations at the western side of this tract, north of Con-
necticut Route 203, have revealed gravelly sediment overlying 
a thick sequence of finer sediments, mostly sand and silt. 
The stratigraphy and characteristics of these sediments sug-
gest deposition in a deltaic environment. 
The second major tract occurs along the eastern side 
of the Natchaug River. Although some knolls near the northern 
edge of the Willimantic quadrangle rise above 250 or 260 feet 
in elevation, most of the surface at or near the Windham Air-
port is about 235 to 245 feet. To the south, near Connecticut 
Route 14, the surface is approximately 225 feet in elevation. 
The prominent topographic break dividing these deposits from 
those of the third morphosequence was previously mentioned. 
Because this morphosequence extends to the northern 
border of the Willimantic quadrangle, the ice margin apparently 
was north of the quadrangle when the stratified drift in this 
morphosequence was accumulating. However, the position of 
the ice margin has not been ascertained. 
' 




The position of the ice margin has been inferred for 
three of the four morphosequences identified in the Shetucket-
Na tchaug valley and its tributaries within the Willimantic 
quadrangle. Those positions are based on the geographical 
distribution of the morphosequences and, in some cases, on 
the presence of a topographic break at the northern end of 
the morphosequence. The lengthy morphosequences display a 
surface declining toward the base-level control. A southward 
fining of the overall texture in the long morphosequences is 
not as clear as has been deomonstrated iTh other localities. 
However, the opposite, a southward coarsening, is not known 
to occur. The surfaces of neighboring morphosequences are 
at different elevations and in places are distinctly separ-
ated by abrupt slopes. 
Thus, this description of morphosequences associated 
with the Shetucket-Natchaug valley is not without inade-
quacies. However, it seems to satisfy enough of the criteria 
cited previously to serve as a workable scheme of deglaciation 
in the Willimantic area. Certainly, it may be weakened or 
strengthened by further investigation. For example, with 
reference to the esker at the northwestern side of the gorge 
in Ballymahack Brook valley, would stone counts indicate a 
source to the north or south of the gorge? 
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